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(54) Title: MINING ULTRA THIN COAL SEAMS 




(57) Abstract 

A continuous mining machine (4) is provided for mining ultra thin coal seams (54), eg. seams having a thickness of about 60 
centimeters or less. A chassis (25) supported by crawler tracks (53) has a substantially horizontal axis powered cutter bead (14) mounted to 
i ts front and a conveyor (4) extending from a gathering bead (7) toward the mar of foe chassis. The conveyor includes a conveyor chain (9) 
driven by at least one motor (28) near me rear of the chassis for driving a sprocket The gathering head induces a pair of counter-rotating 
discs (35, 36) with upstanding vanes (37) and * deck (40) having a maximum ingle of about 10° with respect to the dimension of elongition 
(25) of the chassis. A small diameter kfler sprocket (23) for the conveyor chain is mounted beneath the deck, and a small diameter drive 
sprocket (21) is provided for the cutting chain of (he cutting head. The mining machine is controlled to keep it within a coal seam to be 
cut by using a first color video camera (50) scanning the ceiling (51) of the bore cut by the miner, and a second color video camera (61) 
scanning the floor (41). The mining machine may be used in a method of mining in which, after formation of a main bore (42) of about 
90-180 meters bog, during withdrawal the machine forms a number of angled bores (60) each roughly as long as the length of the machine. 



.Egsm 



OPI DATE 26/08/98 APPLN. ID 58158/98 
AOJP DATE 15/10/98 PCT NUMBER PCT/US98/00155 




MJ98M1S8 



tip 



■ Hag 




(50 lnieroatfamal 
£S E21C 



illV international ^ IhiMkatba Nombcr: WO 98/35133 

(43) International Publicnttai Dotti 13 Augwi 19^|lp£98) 



-•• <r 13 January 19» (13dl.98> 




Ol) AppSanC COALTEJC INC {US/USJ; P.O. Bo\ 10^ tkek 

f72> fantaton DELU^ATli Frank, /W *4 CoatevIn^ P.a 
Bo* lOSS. B«Ue?. WV 25801 (VS). 



(74) Agtnfc VANDERHYE. Robert. Nixon A Vano^jtrye 
PCX, 8m UOO North Glebe Road, Arlington, VA 



^ da CM HSK Him iCBTJP. KE. KG7KP; KRTKZ. 
LC IX LR, LS, IX LU. LV. MD. MO MK. MN, MW f 

- , MX. NUNZ, PUPT. RO, RU<SD,SE, SG. SL SK.SUTJ. 

TNI. T!t TT. UA. tU Ut m YU. ZW. ARIPO patent 
1 (GH.GM. KE^tXMWmSZ; UG, 2WX Eur^ patent 
, J (AM, AZ. BY.Ka KZ. MD.RU. TJ. TMX Ewopean patent 
< (AT, BE, CH, DE. DK. ES. FL FR. GB, GR. IE. IT. LU. 

MC. NL, FT; SEX OAPI patent (BF. BJ, CF, CC. O. CM. 

- • ga. av. mu mr, netsn, m tgx 



Published " . ••; 

WttA international search report 



l54>TOe: MINING ULTRA THIN COAL SEAMS 




IS 17 



40 U 



(57) Abstract : - ^ : ^,r^z,-\j^. ■ ^..L - 'C^^ "l.V..:.v ^ . .... :.-V- 

A continuous mining machine (4) b provided fox miniBg trfira thin coal- seams (54V e^ - seams having a thickness of about 60 

centimeters or less. A chassis (25) supported by crawler tracks (53) has a substantially horizontal axis powered cutter head (14) mounted to 
io from and a conveyor (4) extending from a gathering head (7) toward die rear of the chassis. The conveyor includes a conveyor chain (9) 
driven by at least one motor (28) near the rear of the chassis for driving a sprocket. The garnering head includes a pa*' of counter-rotating 
<feo (35. 36) "ith tfr** ****"^ * **** (77) and a dec> h»vmg a Tre* angle of about 10* with respect to the dimension of elongation 
(25) of the i**-"* A small diameter idler sprocket (23> for the conveyor chain is mounted beneath the deck, and a small diameter drive 
sprocket (2!) is provided for the cutting chain of &e cutting head. The raining machine is controlled to keep it within a coal seam to be 
cut by using a first color video camera (60) scanning the ceiling (5 1 ) of the bore cut by the miner, and a second color video camera (61 ) 
scanning the floor (48). The mmmg machine may be used in a method of inining in which, after formation of a main bore (42) of about 
9<M«0 meters long, during withdrawal the machine forms a number of angled bores (60) each roughly as long as the length of the machine- 




* '"«a«- ■/ ai w scwiiu i^o; sproweis, sara nrsi sproaet mounted for , ^,7! 

8 rotation about a first shaft (22) adjacent said rear of said chassis, and : # ?P 

9 said second sprocket mounted for rotation about a second shaft (24) ^ ' 
10 adjacent said front of said chassis but between said first sprocket and 

said cutter head; said first and second shafts rotatabie about axes 
generally perpendicular to said first dimension; and characterized by: 

at least one motor (28) mounted adjacent said rear of said 
chassis for driving said first shaft to thereby drive said first sprocket 
and said conveyor.' 
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13 
14 
15 



1 i 2. A mining machine as recited in claim 1 further characterized 

2 >n that said second shaft comprises an idler shaft. 



1 3. A mining machine as recited in claim 1 or 2 further 

2 characterized by a gathering head (7) mounted adjacent said front of 

3 said chassis and below said cutter head and at least partly to the rear 

"^h^-^l^* 8 ^?*!!?^!?* ■ ma *te"^c^ by^-saki -cutt«'-heacl-arici--- 

: '5'" *•" m^ing Uie cifrinaterial lor-^ s iSmK^»?-l'.--'"; 



1 4. A mining machine as recited in claim 3 futher characterized 

2 in that said gathering head comprises a pair of counter-rotating discs 




3 p angle of about tO* with respect to said dimension of efonprtloh of said W > 

v, • * '^?;?'/4 r chassis. ^ . *- - - ^| - - «_ . - - 

1 6. A mining machine as recited in any preceding claim further 

2 characterized in that wherein said chassis has a maximum height of 

3 about 50 cm and said cutter head has a maximum effective diameter 

4 of about 56 cm. 



1 7. A mining machine as recited in claim 4 or 5 or 6 further 

2 characterized in that said second sprocket has a maximum diameter of 

3 about 20 cm and is mounted beneath said deck, and saic cutting head 

4 includes a cutting chain drive sprocket (75) with a maximum diameter 
-5--— oiab^ 

1 8. A mining machine as recited in claim 7 further characterized 

2 by a plurality of cross bars (1 0) connected to said chain for moving 
A conveyed material from said gathering heads to said rear of said 

4-1 



chassis; and further characterized in that said second sprocket ~ - p 

5 - comprises a four tooth sprocket and said cutting chaifvdrive sprocket 

6 of said cutting head comprises a five tooth sprocket 




• .. ; 1 ■ TP. A mining machine as reated jrt cteim 9 wherein said mining 
- 2 ••; machine forms a floor dunng operatoonr and further characterized by a 

3 ' second Cdor vkleo camera (61) mounted to said chassis or said cutter 

4 head in a position to scan the floor cut by said mining machine and 

5 utilizable to determine the color thereof, said second video camera 

6 . connected to sakj monitor.: 
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11. A mining machine as recited in claim 1 further 
characterized byagathering head mounted adjacent said front of said 
chassis and below said cutter head and at least partly tc the rear of 
said cutter head, tor gathering material cut by said cutter head and 
moving the cut material to said conveyor^ said gathering head 



comprising a pair of counter-rotating discs with upstanding vanes, and 
an angled deck substantially coplanar with said discs; 

wherein said second shaft has first and second transmission 
elements connected thereto, said first and second transmission 



??yC®fcmerite operatiy|Jytcdrmected to said discs^effecting counter- 



1 1 fo^&ori driving thereof: 




1 .< -.' 1 
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% JT one on either'side of sa:d chassis, and wherein said motors are 

operaUveiy connected to said first shaft through splined telescoping 
5 transmission shafts (29). and gear coxes (30). 



i 13 A method of mining coa! in seams (54) having an average 

,; . 2 ;; thickness of less than 1,2 meters using a continuous mining machine 
" 3 " * (iV having a chassis (2) mounted by crawler tracks (3>. a cutter head 
.4 (14) at the front of the chassis, an articulated rear end (2"). a first 
5 conveyor (4) for conveying cut coal from the cutter head to the rear of 
' V ' the chassis, and a second conveyor (33) cperativety associated with 
,7L;. v toe rear end to convey coal from a bore (42) toward a mouth (53) of 
the bore, ttte continuous miner haying a predetermined length from the 
" -^S' cutter head to the" rearof thechassfsrsatd method ^cnaracterteed by- - 

10 the steps of: 

1 1 r (a) forming a main mine bore (42). having first and second side 

12 ; walls, a roof, and a floor, by powering the crawler tracks and cutter 

*f4" coal seam a depth of more than 45 meters ma first direction, while 

^ -.^ 

. 16 and second conveyors; 
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- - " r 1 W Ameth^i^Stodaim 13 charact^ed by the further 5 ' ^ 

2 step (d> of repeating steps (b) and (c) at least once after the practice | 

3 thereof, v . • : ^ 

-, . 15. a method as recited in ciaim 14 further characterized in that ^: 

2 step (c) is practiced py moving the miner into contact with the first side 

• 3 = waU of the main bore, and step (d) is practiced first after step (c). by . ■" ■ ; | 

.'• 4 moving the miner into contact with the second side wall of the main ' V H 

5 bore. 

^w^r*-- v - 16. Xmeihcd as fecited in claim 14 or 15 further characterized • ^ j ■ j 

— — .-^ ^ pfac ^ a ptoa^of times, arbitrating 'between ; | 

3 moving the miner into contact with the first side wall of the main bore 

4 and the second side wall of the main bore. | 



1 

2 



" " "17 "A method" as recited in claim 14; 1 5 or 16 further , ' 
charactenzedjn that the coal seam has an average thickness of about 
one" meter or less, and steps (c) and (d) are practiced to penetrate the 
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■ " 4 at least a first obtor video camera (50) mounted thereon and 

5 characterized by the further step of scanning the roof (5 1 ) of the bore 

6 adjacent the cutter head to determine the ccior thereof, and then the 

7 human operator adjusting, if necessary /the position of the cutter head 
6 and the vertical orientation of the miner in response to thai scanning. 



; 1 . . 20. A method as recited in claim 19 further characterized in that 

2 wherein the miner has a second ccior video camera (5 1 ) mounted 

3 thereon; and characterized'by the farther step of scanning the floor 

- 4 (41) of the bore withJbe second videa camera to determine the color - 

5 thereof, and then the human operator adjusting, if necessary, the 

6 position of the cutter head and the vertical orientation of the miner in 

7 response to that scanning. 



1 : . 21^:A;rrethck£ in any of claims 13 - 20 further , 

2 . characterized iathat step (a) is practiced to -penetrate the coal seam a 

3 distance of between about 90-1 SO meters. 





3 "and elongated ina first dimension (25) between said front and said 

4 , -rear, a substantially horizontal axis powered cutter head (14) mounted 
'P?5 itosaid front of said chassis: a conveyor (4) mounted to said chassis 

$i ; 6 ; j. and including an endless conveyor chain (9): said chain connected to 
: 7 first (21) and second (23) sprockets, said first sprocket mounted for 
8 rotation about a first shaft (22) adjacent said rear of said chassis, and 

. 9 said second sprocket mounted for rotation about a second shaft (24) 
10 adjacent said front of said chassis but between said firs: sprocket and 
11: said cutter head; said first and second shafts rotatable about axes 

12 generally perpendicular to said first dimension: characterized by: 

13 at least one motor (23) for anvmg one of said first and second 
v 14 , : shafts to thereby drive one of said sprockets and said conveyor 

15 a gathering head (27) mounted adjacent sate front of satd " 

16 chassis and below said cutter head and at least partly to the rear of 

17 said cutter head, for gathering material cut by said cutter head and 

18 moving the cut material to said conveyor, said gathering head 

13 comprises a pair of counter-rotating discs (35. 35) with upstanding 
-^O-r-rvane^ 

" : 21 ^.-^isc:. "-■ - ----- • _ ___ 

22 " said secontfshaft having first and second transmission 

23, • elements (45) connected thereto, said first and second transmission 



liRiW'hiifi 




1 24. A fnining irachine as reated in cSaim 23 further 

2 : characterized in that sad seccnd sprocket has a maximum diameter of 

3 about 20 cm and is mounted beneath said dec*. 
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25. A mining machine as recited in claim 23 or 24 further 
characterized in that said cutting head induces a cutting chain drive 
sprocket K 7i) with a maximum diameier of about 13 cm. 



t • . : 25. A mining machine as recited in daim 25 further 

2 characterized in that said second sprocket comprises a four teeth 

3 sprocket and said cutting chain drive sprocket of said cutting head 

4 comonses a five tooth sprocket 
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